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 The line of knowledge runs from the general social, legal, financial and 
managerial framework. It is necessary to present the object of professional 
activity, the peculiarities of professional work and the methods for its 
optimization. Subjects of the survey were 100 dentists who perform 
treatment of deciduous teeth from the city of Varna, Bulgaria. The individual 
addressed anonymous survey was fulfilled during educational, clinical and 
organization meetings at the Faculty of Dental Medicine-Varna and on the 
territory of the city of Varna. The interviewed dentists encounter difficulties 
with the diagnosis of the initial dental caries in primary dentition. The 
dentists included in the survey rely mainly on their theoretical and practical 
experience and routine clinical methods for non-invasive treatment  
of the initial dental caries. Work experience and the specialty do not have  
a significant impact on the awareness of dentists about the new criteria 
related to the diagnosis and prevention of dental caries in the primary 
dentition. The age, work experience and specialty of dentists are factors for 
their awareness of the new approaches to treatment of children, as doctors  
up to 30 years of age, with a recognized specialty and work experience  
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The purpose of our research is to describe the new technical results. The dentists encounter difficulties with 
the diagnosis and treatment of the initial dental caries in primary dentition. Diagnostics with DIAGNOdent and 
DIAGNOdent Pen are still poorly represented in the daily practice of dentists in their private practices and dental 
offices in the city of Varna, Bulgaria. For dentists who work with children, it is necessary to make them control  
the dental plaque, as a major factor in the pathogenesis of dental caries and selection of children's toothpaste with  
the correct fluoride concentration. 
These tasks are also a priority in our clinical practice. There was also a need to introduce new technological 
diagnostic methods. Diagnosis with DIAGNOdent and DIAGNOdent Pen has also started. This innovation improves 
the results in the daily practice of dentists in the city of Varna, Bulgaria. According to Dimova and co-authors,  
in 2013 during the period 1990-2008 the provision with doctors in Bulgaria steadily increased [1, 2]. The last few 
decades have also posed new challenges with the development of medical technology and more modern medical 
services and preventive measures and access to dental services and treatment [3, 4].  
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According to authors as Ira, et al; the study of oral health is similar to the study of morbidity in other 
diseases [5, 6]. The methods for gathering information are: Active from screenings, mass and targeted preventive and 
control examinations; Passive from the data from reporting documentation, statistics and meta-analysis of published 
data; Complex of statistics, meta-analyzes and mass or targeted preventive examinations [7, 8]. The line of knowledge 
runs from the general social, legal, financial and managerial framework. It is necessary to present the object  
of professional activity, the peculiarities of professional work and the methods for its optimization [9, 10]. 
Worldwide, a number of scientists are conducting similar to our study such as: Finding characteristics from 
medical students that show interest to work [11]; Assessing the knowledge of nurses towards management protocol  
of severe acute malnutrition [12]; Analysis of the influence of the quality of medical information on the quality  
of the diagnostic code, which includes the accuracy, consistency, completeness and timeliness in coding the diagnosis 
of hospital patients [13]; Analyzes of the effect of health education on personal hygiene with audiovisual  
methods [14]; The school plays a key role in forming a positive attitude in children towards reproductive health at 
puberty in Indonesia [15]; Determine the relationship between the knowledge, attitudes, infrastructure and behavior of 
health personnel to prevent surgical infections and to determine the amount of additional hospital care costs resulting 
from these infections [16]. Their scientific results are used for new planning in the Health Policies and Systems  
of different countries. 
Nowadays, more than ever, adequate educational approaches and aids are needed to support  
the work and profession of dentists. The involvement of medical staff, interpersonal and situational influences  
is factors that influence their role in the community in promotional and preventive care.  It is believed that the capacity 
of the role of medical staff is increased by changing their engagement. These are both the factors of personal influence 
and the factors of situational influence [17-19]. Some authors believe that human capital as a multidimensional 
phenomenon is heterogeneous and has a complex internal structure [20-27]. 
There have been created contemporary methods for preventive and non-invasive and invasive treatment 
requiring changes of the caries treatment protocol in primary teeth [28-31]. A new generation  
of the laser fluorescence device, DIAGNOdent, for caries detection and quantification has been introduced recently.  
It is the DIAGNOdent pen [32]. New devices for early diagnosis could be very helpful and useful for the clinical 
practice. If those technologies could detect and qualify accurately the development of lesions, they could permit fewer 
subjects and shorter intervals for conducting studies [33, 34]. 
 
 
2. RESEARCH METHOD 
To prove our goal, we set ourselves the task to examine the knowledge of dentists about modern diagnostic 
methods and tools for non-invasive preventive intervention of the caries process. We were conducting and organizing 
the survey in 2014-2015. The study is conducted at the Faculty of Dental Medicine of Varna. The study is authorized 
by the Commission for Ethics of Scientific Research at Medical University of Varna and a previously declared 
informed consent has been obtained. After processing the results and determining the accents, the actual research was 
conducted by processing the data with a package for mathematical and statistical processing SPSS v 20.0.  
in the period March-May 2015. 
Methods applied for the realization of the aim and tasks of the research: 1) Documentary method-collecting 
data on the children included in the study who meet the inclusion criteria, 2) Sociological (survey) method.  
In our survey, the object of observation is dentists from the city of Varna. The volume of observation is 100 dentists. 
The units of observation are a dentist treating caries of the primary dentition. The direct individual anonymous 
questionnaire was filled in during educational, organizational and clinical forums held in the Faculty of Dental 
Medicine in Varna and on the territory of Varna. The registration was done in a specially developed questionnaire, 
including 13 questions, each with the possibility of more than 1 answer. The signs of observation are: 1) Gender, age, 
work experience, specialty, 2) New diagnostic criteria and treatment of caries, 3) Consultations with pediatric dentists,  
4) Knowledge and work with DIAGNOdent and DIAGNOdent Pen, 5) Clinical application and prescription  
of prophylactic and therapeutic agents for prevention and non-invasive treatment of caries. Respondents express their 
opinion on the new diagnostic criteria and treatment approaches for preventive and non-invasive treatment of caries 
and the need for: consultations with pediatric dentists, knowledge and work with DIAGNOdent and DIAGNOdent 
Pen, clinical application and prescription of prophylactic and therapeutic agents for prophylaxis and treatment  
of caries.  
 
 
3. RESULTS AND DISCUSSION 
Question no 5 “Are you familiar with the new diagnostic criteria, according to the consensus of  
the three faculties of dental medicine?” Compared to Question no 2 “Age”, The result we obtained at p=0.05 
and K=3 is that its critical value is 7.82, and the empirical value of X²=4.21, therefore (4.21<7.82)=> this 
shows that the age of the respondents is not a factor for their awareness of the new diagnostic criteria  
as shown in Figures 1 and 2. 
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Figure 1. Are you familiar with the new diagnostic criteria, according to the consensus  





Figure 2. Age of respondents  
 
 
When considering Question no 5 "Are you familiar with the new diagnostic criteria, according  
to the consensus of the three faculties of dental medicine?" Versus Question no 3 "Work experience",  
the results are as follows: p=0.05 at K=3 the critical value is 7.82 and the empirical value of X ²=1.3 
therefore (1.3<7.82). Tthis shows that the work experience of the respondents is not a factor for their 





Figure 3. Work experience of the respondents  
 
 
Question no 5 “Are you familiar with the new diagnostic criteria, according to the consensus of  
the three faculties of dental medicine?” Compared to Question no 4 “Specialty”. At p=0.05 at K=3  
the critical value is 5.35 and the empirical value of X²=5.35 therefore (5.35<7.82). This shows that  
the specialty of the respondents is not a factor for their awareness of the new diagnostic criteria as shown 
Figures 1 and 4. 
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Figure 4. Recognized professional specialty of the respondents  
 
 
Regarding Question no 6 “Are you familiar with the new approaches to treatment  
in children/preventive and non-invasive treatment? with respect to Question no 2 "Age", the result  
we obtained at p=0.05 and K=3 is that its critical value is 7.82 and the empirical value of X²=8.98,  
therefore (8.98>7.82). This shows that the age of dentists is a factor in their awareness of new approaches  
to treatment in children, with dentists up to the age of 30 being more informed as shown in Figures 2 and 5. 
When considering Question no 6 "Are you familiar with the new approaches to treatment  
in children/preventive and non-invasive treatment?" Compared to Question no 3 "Work experience",  
the results are as follows: p=0.05 at K=3 the critical value is 7.82 and the empirical value of X ²=0.89 
therefore (0.89<7.82). This shows that the work experience of the respondents is not a factor for their 
awareness of the new approaches to treatment in children, as the dentists with work experience are more 
informed up to 5 years as shown in Figures 3 and 5. 
Question no 6 “Are you familiar with the new approaches to treatment in children/preventive and 
non-invasive treatment?” compared to Question no 4 “Specialty” at p=0.05 at K=3 the critical value  
is 5.35 and the empirical value of X²=2.08 therefore (2.08<7.82). This shows that the specialty  
of the respondents is not a factor for their awareness of the new approaches to treatment in children,  
but doctors with a recognized pediatric specialty are more informed and dentists without a specialty are less 









The analysis of the results obtained under Question no 7, "Would you refer these patients  
to a Pediatric Dentist-a specialist?" show that 82% of the surveyed dentists very often have difficulties with  
the diagnosis and treatment of children from 3 to 6 years and refer their patients to a specialist  
in pediatric dentistry; also of interest are the results that in Questions no 8 and no 9, "Do you know 
DIAGNOdent and DIAGNOdent Pen and do you work with DIAGNOdent?" 61% of doctors are well 
                       ISSN: 2252-8806 
Int. J. Public Health Sci, Vol. 9, No. 3, September 2020:  176 – 183 
180 
acquainted with the tool for early diagnosis of early caries, but only 21% of them work, applying it in their 
clinical dental practice. Therefore, clinical experience and routine diagnosis as well as the treatment protocol 
for caries of primary teeth predominate daily applied in the practice of dentists covered in the study. 
DIAGNOdent is a laser with a wavelength of 665 nm, penetrates the tooth to a depth of 2 mm and has high 
sensitivity and low specificity [35]. Dental Caries can often start from the walls of the fissure or directly into 
the dentin without demineralization of the enamel. DIAGNOdent is a reliable tool for diagnosing exactly this 
type of carious lesions with an accuracy of over 90%. 
Question 10 ("Do you prescribe fluoride toothpaste to your patients and in what fluoride 
concentration?") Found that 84% of dentists prescribe fluoride toothpaste to their patients aged 3 to 6 years. 
Of these, 44% determined that the exact and correct concentration of fluoride in the paste for children was 
500 ppm, 22% determined a very low concentration below 250 ppm and 18% prescribed from 250 ppm  
to 500 ppm. For dentists, the control of dental plaque is dominant as a major factor in the pathogenesis  
of dental caries and the selection of baby toothpaste for excellent oral hygiene with the right fluoride  
concentration and amount. 
As shown in Figures 6 and Figure 7, 49% of dentists apply professional applications to patients in 
their practice with 3M™ Vanish™ 5% Sodium Fluoride White Varnish with Tri-Calcium Phosphate [36],  
and 51% of them apply them during a period of 6 to 12 months of the year. Of them (27%) apply professional 
applications with varnish in 3 to 6 months and only 22% of them for a period of 1 to 3 months. These results 
indicate the use of fluoride varnishes by dentists in more cases for prevention than for non-invasive treatment 





Figure 6. Do you apply professional applications to your patients with 3M™ Vanish™ 5% Sodium Fluoride 









In processing the following data, Student's criterion was used to compare the mean values of two independent 
samples. Regarding Question no 12 “Do you prescribe GC Tooth Mousse [37] to your patients?” Compared  
to Question no 2 “Age”, the result we obtained was that 5> 1.96=> this shows that age affects  
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the prescription of Tooth Mousse dentists on the respondents. Younger dentists prescribe more GC Tooth 
Mousse to their patients than others. Comparing the same question no 12 “Do you prescribe GC Tooth Mousse 
to your patients?” Versus Question no 3 “Work experience”, it is clear that 1.21< 1.96 => this shows that work 
experience does not affect the prescription on dentists of the GC Tooth Mousse onto  
the respondents as shown in Figures 8 and 9. Of the dentists, 66% prescribe GC Tooth Mousse to their patients, 










Figure 9. Intensity of professional applications to GC Tooth Mousse 
 
 
The summary of the results of the survey on the task shows: 49% state that they apply professional 
applications to their patients with fluoride varnish. 66% prescribe GC Tooth Mousse to their patients and 
only 8% of dentists prescribe other remineralizing agents, one of them specified the name of the preparation- 




Based on the data from the survey among dentists from the city of Varna, Bulgaria, the following 
conclusions could be made: 1) For the dentists participating in the study, the control of dental plaque  
as a major factor in the pathogenesis of dental caries and the selection of children's toothpaste with  
the correct fluoride concentration is a priority in clinical practice. Diagnostics with DIAGNOdent and 
DIAGNOdent Pen are still represented in the daily practice of dentists in the city of Varna. The dentists 
included in the survey rely mainly on their theoretical and practical experience and routine clinical methods 
for non-invasive treatment of the initial dental caries. 2) Work experience and the specialty do not have  
a significant impact on the awareness of dentists about the new criteria related to the diagnosis and 
prevention of dental caries in the primary dentition. 3) The age, work experience and specialty of dentists are 
factors for their awareness of the new approaches to treatment of children, as doctors up to 30 years of age, 
with a recognized specialty and work experience up to five years are more informed. A statistically 
significant difference and objective statistical reliability of the conducted study were proved. 
                       ISSN: 2252-8806 
Int. J. Public Health Sci, Vol. 9, No. 3, September 2020:  176 – 183 
182 
ACKNOWLEDGEMENTS 
The authors would like to thank to Assoc. Prof. d-r Assia Krasteva-Panova for the support 
concerning preparation of the inquiry forms and to Assoc. Prof. Emanuela Moutafova who contributed for 




[1] Dimova, A, et al., “Health systems in Transition,” vol.20, No 4, 2018. [Online]. Available: 
http://www.euro.who.int/__data/assets/pdf_file/0005/383054/HiT-Bulgaria-2018-web.pdf?ua=1  
[2] HEALTH PROfessional Mobility in The European Union Study, 2012. [Online]. Available:  
https://cordis.europa.eu/project/id/223383. 
[3] World Medical Association. Medical Ethics Manual. 3rd edition, 2015. [Online]. Available: 
https://www.wma.net/wp-content/uploads/2016/11/Ethics_manual_3rd_Nov2015_en.pdf. 
[4] Sanz, M., Widstrum, E., Eaton, K.A., “Is there a need for a common framework of dental specialties in Europe?” 
Eur J Dent Ed., vol. 12, no. 3, pp. 138-143, 2008. 
[5] Lamster, Ira B.,” A Model for Dental Practice in the 21st Century,” Am J Public Health, vol. 101, no. 10,  
pp. 1825-1830, 2011. 
[6] Dahlgren, G., Whitehead, M., “Levelling: A discussion paper on European strategies for tackling social inequities 
in health,” Copenhagen, World Health O R O for Europe, Studies on social and economic determinants of 
population health no 3, 2006. 
[7] Eaton K. A., Widstrom E., Katrova L., “Education in and the practice of dental public health in Bulgaria, Finland 
and the United Kingdom,” Oral Health and Dental Management in the Black Sea Contries, vol. 8, no. 2,  
pp. 30-37, 2009. 
[8] Cowpel, J., et al., “Profile and competences for the graduating European dentist–update 2009,” Eur. J. Dent. Educ., 
vol. 14, pp. 193-202, 2010. 
[9] Katrova, L., “Systems for the provision of oral health care in the black sea countries part 2: Bulgaria,” Oral Health 
and Dental Management in the Black Sea Countries, vol. 8, no. 2, pp. 3-6, 2009. 
[10] Petersen, E. P., “World Health Organization global policy for improvement of oral health World Health Assembly 
2007, Geneva, Switzerland,” International Dental Journal, vol. 58, pp. 115-121, 2008. 
[11] Gazali, K. M., Syakurah, R., Fadilah, M., “Medical students’ interests on rural practices,’’ International Journal of 
Public Health Science (IJPHS), vol. 8, no. 2, pp. 192-196, 2019. http://doi.org/10.11591/ijphs.v8i2.19633. 
[12] Oumer, A., “Nurses’ knowledge towards severe acute malnutrition management protocol and its associated 
factors,” International Journal of Public Health Science (IJPHS), vol. 8, no. 2, pp. 219-228, 2019. 
http://doi.org/10.11591/ijphs.v8i2.19191. 
[13] Maryati, W., Rahayuningrum, I. O., Justika, A. I., “Quality of medical information determine the quality of 
diagnosis code,” International Journal of Public Health Science (IJPHS), vol. 8, no. 3, pp. 326-331, 2019. 
http://doi.org/10.11591/ijphs.v8i3.20236. 
[14] Hidayati, T., Akrom, A., Nurasa, In., Erviana, Er., “Health education improve behavior and self-efficacy on 
personal hygiene among children with intellectual disability,” International Journal of Public Health Science 
(IJPHS), vol. 8, no. 4, pp. 391-399, 2019. http://doi.org/10.11591/ijphs.v8i4.20370. 
[15] Hastuti, L., et al., “Health Promotion Model "Extracurricular" Approach of Reproductive Health among Early 
Adolescents,” International Journal of Public Health Science (IJPHS), vol. 7, no. 2, pp. 81-90, 2018. 
http://doi.org/10.11591/ijphs.v7i2.11584. 
[16] Marwati, Tr., Subiyanto, A. A., Mardikanto, T., “The Impact of Surgical Site Infection to the Health Care Cost,” 
International Journal of Public Health Science (IJPHS), vol. 5, no. 2, pp. 129-133, 2016. 
http://doi.org/10.11591/ijphs.v5i2.4775. 
[17] Sismulyanto, et al., “Model to predict duty of community nurses in promotive and preventive care,” Int. J. Public 
Health Sci., vol. 8, no. 1, pp. 26–30, 2016. 
[18] Randall, S., et al., “Impact of community based nurse-led clinics on patient outcomes, patient satisfaction, patient 
access and cost effectiveness: A systematic review,” Int. J. Nurs. Stud., vol. 73, pp. 24-33, 2017. 
[19] Exworthy, M, Morcillo, V., “Primary care doctors’ understandings of and strategies to tackle health inequalities: a 
qualitative study,” Prim Health Care Res Dev. 2019.  
[20] Peckham, St, et al., “Health promotion and disease prevention in general practice and primary care: a scoping 
study,” Cambridge core, vol.18, no. 6, pp. 529-540, 2017.  
[21] Sokolskaya, M.V., et al., “The effect of personal health on the formation of human capital: a metasystem 
approach,” International Journal of Public Health Science (IJPHS), vol. 8, no. 1, pp. 135-142, March 2019. 
Int. J. Public Health Sci ISSN: 2252-8806  
 
The knowledge of dentists for preventive influence of the caries process (Dobrinka Damyanova) 
183 
[22] Peckham, St, et al., “Health promotion and disease prevention in general practice and primary care: a scoping 
study,” Cambridge core, vol.18, no. 6, pp. 529-540, 2017.  
[23] Zafiropoulos, G., “Educational programmes: Saving money in healthcare,” British Journal of Healthcare 
Management, vol. 21, no. 12, pp. 571–576, 2015. 
[24] Shaboltas, A, et al. , On the formation of psychological science at St. Petersburg University,” Psikhologicheskii 
Zhurnal. vol. 39, no. 6, pp. 76-85, 2018. 10.3185/S0205920002252-3 
[25] Goryakin, Yevg, et. al., “The impact of economic, political and social globalization on overweight and obesity in 
the 56 low and middle income countries”. Soc Sci Med., vol 133: 67-76, 2015. 
[26] Tudor, T., “Strategic management of waste and resources in health and social care,” British Journal of Healthcare 
Management, vol. 23, no. 1, pp. 8-11, 2017. 
[27] David, Greenfield Usman Iqbal Yu-Chuan (Jack) Li., “Healthcare improvements from the unit to system levels: 
contributions to improving the safety and quality evidence base,” International Journal for Quality in Health Care, 
vol. 29, no. 3, pp. 313-319, 2017. 
[28] Fariani, Syahrul, Chatarina, U. W., Arief, Hargono, “The Establishment of Child Health Cadre as Prevention for 
Foodborne Disease at Primary Schools,” International Journal of Public Health Science (IJPHS), vol. 6, no. 2,  
pp. 151-156, 2017. 
[29] Divaris, K, Preisser JS, Slade GD, “Surface-Specific Efficacy of Fluoride varnish in caries prevention in the 
Primary dentition: Rezults of a Community Randomized clinical trial,” Caries Res., vol. 47, no. 1, pp. 78-87, 2012. 
[30] Karlinsey, R.L., Pfarrer, AM., “Fluoride plus functionalized в-TCP: a promising combination for robust 
remineralization,” Advances in Dental Research, vol. 24, no. 2, pp. 48-52, 2012. 
[31] Peters, B.M., et al., “Polymicrobial interactions: impact on pathogenesis and human disease,” Clin. Microbiol Rev., 
vol. 25, no. 1, pp. 193-213, 2012. 
[32] Lo, E. C. M, Tenuta, L. M. A, Fox, C. H, “Use of professionally administered topical fluorides in Asia,” Adv Dent 
Res., vol. 24, no. 1, pp. 11-15, 2012. 
[33] Aljehani, A., Yang, L., Xie-Qi, Shi, “In vitro quantification of smooth surface caries with DIAGNOdent and  
the DIAGNOdent pen,” Acta Odont Scand., vol. 65, no. 1, pp. 60-63, 2007.  
[34] Panov, V., Damyanova, D., “Changes in values measured with DIAGNOdent for enamel and dentin of deciduous 
teeth etched for different time intervals,” J. of IMAB, vol. 20, no. 3, pp. 589-591, 2014. 
[35] Amaechi, B. T., “Emerging technologies for diagnosis of dental caries: The road so far,” J. Appl. Phys., vol. 105, 
no. 10, pp. 102047-102049, 2009. 
[36] 3M. https://www.3m.com/3M/en_US/company-us/all-3m-products/~/3M-Vanish-5-Sodium-Fluoride-White-
Varnish-with-Tri-Calcium-Phosphate/?N=5002385+3290273727&rt=rud 
[37] GC Products. http://sea.gcasiadental.com/EN/Products/11/Prevention/GC-Tooth-Mousse 
[38] GC Products. http://www.gcamerica.com/products/preventive/MI_Paste/ 
[39] Fu, D., et al., “Effect of desensitising paste containing 8% Arginine and calcium carbonate on biofilm formation of 
Streptococcus mutans in vitro,” Journal of Dentistry, vol. 41, no. 7, pp. 619-627, 2013. 
[40] ElSalhy, M., Sayed, Zahid I., Honkala, E., “Effects of xylitol mouthrinse on Streptococcus mutans,” Journal of 
Dentistry, vol. 40, no. 12, pp. 1151-1154, 2012. 
[41] Damyanova, D. М., “Scanner SkyScan Microtomography With Temporary Teeth“, Journal of Dental and Medical 
Sciences (IOSR-JDMS), vol. 16, no 7(VI), pp. 92-95, 2017. https://www.iosrjournals.org/iosr-jdms/papers/Vol16-
issue7/Version-6/Q1607069295.pdf 
[42] Damyanova, D. M., “In Vitro Study of the Effects of Fluoride-releasing Dental Materials on Re-mineralization of 
Deciduous Teeth“, IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), vol. 15, no. 7(8), pp. 98-101, 
2016. https://pdfs.semanticscholar.org/f8a2/f7355f798f440d79e79aa2b0beebc567a7d3.pdf 
[43] Damyanova, D. M., ,“Microtomography of deciduous teeth enamel“, Int. Journal of Engineering Research and 
Applications, vol. 6, no. 5(5), pp. 68-70, 2016. http://www.ijera.com/papers/Vol6_issue5/Part%20-
%205/M060505068070.pdf 
 
 
